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SPECIFICATION 



TO ALL WHOM IT MAY CONCERN: 



Be it known that I, 



Riccardo LONATI, Italian citizen 
of Brescia - ITALY, 



have invented certain improvements in: 

"METHOD FOR TRIMMING LOOSE THREADS ON CIRCULAR 
KNITTING MACHINES " 

of which the following description in connection with the accompanying 
drawing is a specification. 
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The present invention relates to a method for trimming loose threads 
on circular knitting machines. More particularly, the invention relates to a 
method for trimming loose threads produced by the formation of a particular 
5 pattern on a ground or base fabric, so as to avoid leaving loops on the 
reverse side of the manufactured fabric. 
BACKGROUND OF THE INVENTION 

As is known, in the field of circular knitting machines, when a 
particular pattern is produced on a ground fabric, it is necessary to knit in 
10 threads that are different from the ground fabric and are carried on the 
needles by means of specific devices. 

In order to achieve a better effect of the knitting process, it is 
necessary to cut the threads that are knitted in in addition to the ground 
fabric when such additional knitted-in threads have finished forming 
15 stitches. Substantially, in order to avoid leaving any loops on the reverse 
side of the manufactured fabric, the knitted-in threads added to the ground 
fabric must be cut or trimmed at the point where the thread has stopped 
being knitted, i.e., has no longer been knitted in. 

Generally, programming of the circular knitting machine starts from a 
20 graphic environment that adopts particular conventions based on so-called 
special colors. Each special color corresponds to a given type of very 
specific knitting of the machine and produces a predefined link to the 
physical apparatus that performs the knitting. Knitting is thus performed by 
the apparatus that produces a particular effect on the fabric. 
25 The meaning of so-called special colors can be modified according to 

the type of machine and according to the configuration that the user wishes 
to set on such machine. Such configuration can vary for any type of pattern 
and for any kind of item. 

Generally, a specific special color is associated with the ground fabric 
30 and the other special colors are added in order to describe the intended 



effects and the knitting on the fabric. These effects, as mentioned, are 
obtained by knitting into the fabric threads that are different from the 
ground thread and are knitted by means of specific devices, which change 
when the special color changes. 
5 Therefore, on the basis of these simple machine programming rules, 

knitting constituted by the so-called ground fabric and by a superimposed 
"embroidery" is formed, during programming, from a pattern that is 
provided with only two special colors that are suitable to identify the two 
different processes: a so-called ground color and a so-called pattern color. 

10 The pattern effect on the fabric is obtained, as mentioned, by knitting 

in alternative threads in the ground fabric, and in order to obtain a better 
effect in the knitting process it is possible to cut the threads when they have 
finished knitting, i.e., they have finished forming stitches. Cutting a thread 
that ceases its task is also known as trimming. 

15 Trimming can occur, due to production reasons linked to the 

mechanical structure of the machine, only in certain conditions, one of 
which allows to trim the thread only when a certain number of needles has 
passed after the end of its knitting. 

Trimming is performed in any case at the point where said thread has 
20 ceased knitting. 

Currently, if one wishes to perform trimming, in order to eliminate 
therefore the loose thread, the operator must check that the distance, 
calculated in terms of the number of needles at the end of the knitting of the 
thread to be trimmed, is appropriate for trimming on that given type of 
25 machine. 

Once this check has been performed, the machine operator must 
change the type of knitting, for example by changing the drop, or by 
changing the thread guide, so that if the calculated distance is not 
appropriate for trimming it is still possible to perform said trimming. 
30 These operations obviously entail an expenditure of time and also 
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require the presence of a highly specialized operator. 
SUMMARY OF THE INVENTION 

The aim of the present invention is to achieve a method for trimming 
loose threads in circular knitting machines that allows to perform 
5 automatically those process corrections that the operator can perform on the 
machine in order to be able to perform the intended trimming of the loose 
threads. 

Within this aim, an object of the present invention is to provide a 
method for trimming loose threads in circular knitting machines that allows 
10 the operator to be sure that if trimming of the loose threads is possible, it is 
actually performed with an automatic modification of the knitting process 
that must be imparted to the circular knitting machine. 

Another object of the present invention is to provide a method for 
trimming loose threads that allows to perform an automatic check of the 
15 possibility to trim the loose threads. 

Another object of the present invention is to provide a method for 
trimming loose threads in circular knitting machines that is highly reliable, 
relatively simple to provide and at competitive costs. 

This aim and these and other objects that will become better apparent 
20 hereinafter are achieved by a method for trimming loose threads in circular 
knitting machines, characterized in that it comprises the steps of: 

- starting from an initial pattern and on the basis of a given type of 
circular knitting machine, if one wishes to trim the loose threads, measuring 
a distance between the needles of the same color on a same row in order to 

25 check whether said distance is at least equal to, or greater than, a minimum 
distance that allows to perform trimming of the loose threads; 

- if said distance is shorter than said minimum distance, replacing a 
portion of said pattern with at least one special color that identifies a 
different type of knitting process for said portion of said pattern, to be 

30 performed on said circular knitting machine; 
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- modifying said pattern on the basis of said replacement of said 
portion of said pattern; 

- producing an advancement by a number of rows equal to the number 
of drops of the knitting machine that are active; and 

5 - encoding the pattern with the modifications, in order to perform the 

knitting process. 

BRIEF DESCRIPTION OF THE DRAWING 

Further characteristics and advantages of the invention will become 
better apparent from the description of a preferred but not exclusive 
10 embodiment of the method according to the present invention, illustrated by 
way of non-limiting example in the accompanying drawings, wherein the 
only figure is a flowchart of the method according to the present invention. 
DESCRIPTION OF THE PREFERRED EMBODIMENTS 

With reference to the flowchart, the method according to the present 
15 invention provides for the following steps. 

First of all, starting from an initial pattern, which must be provided on 
the ground fabric, and on the basis of the number of drops of the machine 
that are designed to knit, step 1, a step 2 follows which asks whether one 
wishes to trim the loose threads or not. 
20 If the answer is negative, the method proceeds directly to the final 

step 12 for encoding the programmed pattern and for then imparting to the 
knitting machine commands for the actual production of the fabric with the 
encoded pattern. 

Otherwise, i.e., if trimming of the loose threads is required, control 
25 moves to step 3, in which the initial pattern is not yet modified; this is 
followed by a step 4, in which the horizontal distance between needles of 
the same color, i.e., needles that knit in the same kind of thread on the same 
row, is measured. 

In step 5, a check is performed in order to determine whether the 
30 measured distance is greater than, or equal to, the minimum distance that 
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allows to perform trimming of the loose threads. 

If such distance is actually greater than the minimum distance allowed 
to perform trimming, this is followed by a step 6 which checks whether the 
row of knitting has ended or not. 
5 If it has not, the method returns to the beginning of step 4 for 

measuring the distance between needles of the same color on a same row. 

If instead the row of knitting has ended, the method moves on to step 
7, which performs an advancement by a number of rows equal to the number 
of drops that are active on the circular knitting machine. This is followed by 
10 a step 8, which checks whether the pattern has ended or not. 

If the response is negative, the method returns to the beginning of 
step 4; otherwise, if the response is positive, the step 9 checks whether the 
pattern has been modified or not. 

If the pattern has been modified, the method returns to the beginning 
15 of step 3; otherwise the method continues to step 12 for encoding the pattern 
and therefore performing said pattern. 

If the distance measured in step 5 is not equal to, or greater than, the 
minimum distance that allows to perform trimming, the method according to 
the invention provides for the execution of a step 10, in which additional 
20 special colors are added automatically, replacing them in some portions of 
pattern with the colors that are present. 

In this case, as described earlier, the special colors correspond to a 
particular type of knitting on the circular knitting machine, and therefore 
replacement occurs when the distance between the special color and the 
25 special color on the same row of the pattern is shorter than the minimum 
distance that is sufficient to allow the machine to trim the thread. 

The modification occurs only in a horizontal direction. Therefore, 
each added special color is matched by an interpretation that physically 
allows, in the machine, to have the space sufficient for trimming the loose 
30 thread that constitutes the pattern. Some methods provide for a change of 



type of knitting between one drop and the next, while others provide for the 
change of a thread guide on the same drop. The change of drop ensures the 
successful outcome of the trimming of the loose thread, while the thread 
guide change instead assumes that a given cylinder rotation rate is 
5 maintained in order to allow the thread guide to change. 

When knitting for example at two drops on a four-drop machine, two 
active positions are available for each drop if the working method is for 
example 4-2, i.e., if the production drops are drops 4 and 2. This means that 
it is possible to insert two special colors in order to form the pattern. If the 
10 machine instead knits with drops 4 and 1 active, there are up to three drops 
for producing the pattern; this entails using three special colors to produce 
the pattern. 

Substantially, the special colors that are inserted correspond to 
particular types of knitting that the machine is requested to perform in order 

15 to achieve a measurement of distance between needles of the same color on 
the same row equal at least to the minimum distance prescribed in order to 
be able to perform the loose thread trimming operation. 

Step 10 for replacing the special color segment with a new special 
color is followed by a step 11 for modifying the initial pattern; this is 

20 followed again by the step 6 described earlier. The algorithm, in this case, 
then proceeds to step 12 for encoding the pattern as described earlier in the 
case in which the minimum distance for performing trimming was already 
initially present and was therefore verified in step 5. 

In this way, the method automatically corrects said pattern so that the 

25 loose threads are trimmed so that they do not leave loops on the reverse side 
of the manufactured fabric. Coloring occurs automatically inside the 
programming environment of the machine and depends on the type of 
machine and on its mechanical and knitting characteristics as well as on the 
configuration that the user wishes to make it assume in the various selected 

30 knitting processes. 
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In practice it has been found that the method according to the present 
invention fully achieves the intended aim and objects, since it allows to 
automatically correct a preset initial pattern so as to be able to trim the loose 
threads even if, according to the preset pattern, the conditions for 
5 performing trimming do not occur, without forcing the operator to perform a 
direct manual intervention. 

The method thus conceived is susceptible of numerous modifications 
and variations, all of which are within the scope of the appended claims; all 
the details may further be replaced with other technically equivalent 
10 elements. 

The disclosures in Italian Patent Application No. MI2003A000891 
from which this application claims priority are incorporated herein by 
reference. 



